Role of nitric oxide in the regulation of gonadotropin-releasing hormone and tyrosine hydroxylase gene expression in the male rat brain.
It has been recently demonstrated that nitric oxide (NO), a free radical gas which may act as neurotransmitter in the brain, can stimulate the in vivo release of luteinizing hormone as well as the in vitro hypothalamic release of gonadotropin-releasing hormone (GnRH). In order to study the influence of NO on GnRH mRNA expression, two inhibitors of NO synthase (NOS) NG-monomethyl-l-arginine (NMMA) and HP-228, were microinjected into the left lateral ventricle of sham-operated and castrated male rats 4 h before sacrifice. Since the dopaminergic system can positively influence GnRH gene expression, we have also measured in the same animals tyrosine hydroxylase (TH) mRNA in tuberoinfundibular dopamine (TIDA) neurons. GnRH and TH mRNA levels were measured at the cellular level by quantitative in situ hybridization. The injection of HP-228 or NMMA induced a similar decrease (-19.5%) in GnRH mRNA. In castrated animals, the hybridization signal was 88% higher than that observed in sham-operated animals. Both HP-228 and NMMA produced in castrated animals a 39% decrease in GnRH mRNA. In contrast the injection of NOS inhibitors resulted in an increase in the amount of TH mRNA in TIDA neurons. The stimulating effect was more striking in HP-228-treated (+60%) than in NMMA-treated (+32%) animals. Castration did not induce any changes in the number of silver grains overlying TIDA neurons, while the administration of either HP-228 or NMMA induced a 43% increase in castrated animals. These results together with previous ones on GnRH release in vitro suggest that NO exerts a positive influence not only on the secretion but also on the biosynthesis of GnRH. Since NO appears to play a role in the negative regulation of dopamine, it is likely that the increase in GnRH mRNA expression is not mediated by the TIDA system.